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I. INTRODUCTION 
This is a survey of laterality of function,, i.e., 
right and. left handedness., footedness and eyedness, among 
mental defectives. Laterality is defined and its relation¬ 
ship to cerebral dominance is briefly discussed as well 
as its implications in the investigations of language 
disorders such as specific reading and writing disabilities., 
stuttering, and stammering. 
The questions which this study attempts to answer are 
mainly: (1) is there, in fact, a significant difference in 
laterality between the normal population and institution¬ 
alized mental defectives? (2) if there is a difference, 
is it due to subtle neurological defects? (3) are there 
any similarities in laterality between children with 
specific reading disabilities and mental defectives who as 
part of their general cerebral dysfunction also have a lan¬ 
guage disability? It was hoped that an answer to the last 
question might serve as a lead in the investigation of the 
physiologic mechanisms of the specific language disorders. 
For the purpose of this study, laterality of func¬ 
tion is defined as the preferred use and better performance 
of one arm, leg or eye as compared to the other side. Mixed 
laterality refers to the various right, left combinations of 
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handedness, eyedness and footedness, e.g., right hand, left 
eye, right foot, etc, Mixed laterality has been repeatedly 
impugned with varying statistical significance in the study 
of several language disorders including specific reading 
and writing disabilitiesa stuttering3 and stammering. The 
etiological explanation for these abnormalities probably 
lies ultimately in considerations of cerebral dominance 
which laterality of function presumably reflects. 
Cerebral dominance is a descriptive term signifying 
the unilaterality of cerebral control for any given func¬ 
tion, According to the Orton-Travis theory., mixed lateral¬ 
ity is a manifestation of a general instability of cerebral 
dominance so that one hemisphere is not entirely dominant 
for all functions as in the supposed normal state (Orton., 
1937; Travis, 1931* 193*0* This gives rise to right-left 
disorientation in the recognition and writing of words., 
resulting in reversals ranging in degree from those in¬ 
volving a single letter or syllable to complete mirror 
writing. Stuttering and stammering, likewise, are presumed 
to result from conflict between engrams of the two hemispheres 
neither of which is dominant enough to suppress the other. 
This theory, however, has been weakened since subse¬ 
quent investigations have shown that there may be no general 
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unilaterality of cerebral control (Vernon, 1957)* Although 
most observers feel that the hemisphere contralateral to the 
preferred hand is the dominant hemisphere for speech in 
about 95$ of right handers, there is no absolute method of 
determining which Is the major hemisphere for a given lang¬ 
uage function except by careful study of an individual 
subsequent to a unilateral lesion and after autopsy verifi¬ 
cation, Indeed, Goodglass and Quadfasel (195*0 in their 
study of 110 cases of left handers with unilateral lesions 
of the language area found language to be disturbed by a 
lesion in the left hemisphere in 53$ of their cases. On 
the basis of this data, as well as a review of the litera¬ 
ture, they conclude that language and handedness, the two 
phenomena considered to be equally valid indicators of 
cerebral dominance, are n.ot directly linked. 
Furthermore, the literature on the localization of 
lesions producing agnosias again emphasizes the flexibility 
of unilateral control (Nielsen), Although the visual 
recognition of symbols, disturbances of which give rise to 
receptive aphasias, seems in most cases to be unilaterally 
controlled by the otherwise dominant hemisphere, the visual 
agnosia for objects or attributes of objects, except for 
parts of the body, may be due to lesions on either side of 
the brain, and bilateral occipital lesions are sometimes 
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necessary to cause deficiency syndromes in this realm. 
Animate objects may be recognized on one side and inanimate 
objects on the other side. There seems to be no fixed 
laterality for the disturbances of recognition giving rise 
to non-symbolic agnosias, nor is cerebral localization 
determined by laterality for handedness or laterality for 
language„ 
There is also a hierarchy of degree of unilateral 
control among the various sense modality centers, lesions 
of which give rise to agnosias of different degrees of 
severity (Nielsen). Unilateral cerebral dominance for 
auditory recognition is not nearly as strong as for visual 
recognition. Whereas most people have a strongly unilater¬ 
ally dominant angular gyrus which is essential in the 
recognition of symbols and cannot use the minor gyrus after 
a destruction of the major without months of training, the 
major area of Wernicke can be destroyed yet spoken language 
can be understood to some extent by the minor area. In 
addition, there seems to be little unilateral cerebral 
dominance for music, a lesion of the otherwise major tem¬ 
poral language areas rarely producing amusia. Tactile 
agnosia, at the 'extreme from visual agnosia for symbols, 
is caused by a lesion of the contralateral parietal hemisphere 
there is no unilateral cerebral dominance of stereognosis. 
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EEG investigations of laterality give confusing re¬ 
sults. The evidence for consistent differences in the 
electroencephalograms of normal individuals corresponding 
to differences of lateral preference is inconclusive. 
Raney (1939) in his ESG study of twins found that the 
alpha rhythm differences between the two cerebral hemispheres 
were not always consistent with relation to peripheral 
lateral preference. Furthermore, the differences were not 
always the same in the occipital as in the motor area, 
Ha consequently concluded that lateral dominance was a 
localized specific function of a given area rather than a 
completely unilateral hemispherical function. However3 
Lindsley (1940) found less synchronization of alpha rhythm 
between the two hemispheres in mixed - laterals than in 
predominantly right or left sided individuals..In his study 
of sixty-five normal children aged five to sixteen"the moan 
percentage of alpha waves out of phase between the two 
hemispheres was 3.6 for the right handed and right eyed., 
16.9 for the left handed and left eyed, 22.3 for the ambi- 
dexterose." Glanville and Anfonitis (1955) after whose 
article there is a bibliography of fifteen related studies, 
found no significant differences in the ratios of amount 
of alpha rhythm and mean amplitude of rhythm between the 
occipital cortices in right and left handed adults as 
-0 : o t 3noo r.V 
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measured by the Jastak ambigraph test (1939)* 
The evolving consensus is that unilateral dominance 
may not be a general orientation of neural organization but 
may be specific for the different neural functions involved,, 
There seems to be no general unilaterality of cerebral con¬ 
trol . 
The relationship of handedness., eyedness, and footed- 
ness to cerebral dominance is a very significant considera¬ 
tion in devising and interpreting laterality tests. Are 
these modes of laterality actually unilaterally controlled? 
By means of investigations of cerebral localization and ob¬ 
servation of pathological states resulting from central 
nervous system lesions., handedness is considered to be under 
a^ high degree of unilateral cerebral control. The weakness 
after ablation of Brodmanfs area 42f is greatest in the digi¬ 
tal movements. This is to be expected since the digits 
have the greatest representation in the cortex of area 4 X . 
Likewise, various pathological states producing hemiplegias 
demonstrate the relative unilaterality of cerebral control. 
Section of one cerebral peduncle effects the arm, the leg 
and the face in diminishing order of severity. Hand func¬ 
tion is usually the last to return and accordingly is con¬ 
sidered to be under more unilateral cerebral control than 
the foot. 
Monocular vision is represented in both occipital lobes 
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Accordingly, the usual means of determining eye preference, 
including those used in this study, do not demonstrate, 
occipital hemispherical dominance, per se. However, the 
"phi" test makes it possible to demonstrate which occipital 
cortex is dominant in vision, in addition to determining at 
the same time which is the dominant or preferred eye, Jasper 
and Raney (1937)j using the "phi" test found a close corres¬ 
pondence between hemisphere dominance determined in this way 
and handedness on the contralateral side» This has been 
confirmed by McFie (1952)» However, no correspondence was 
found between hemisphere dominance and preference for one 
eye, nor between handedness and eyedness. 
The problem, then, in interpreting the clinical deter¬ 
mination of laterality in terms of cerebral dominance, is 
that only handedness, and not footedness or eyedness, is 
under a high degree of unilateral cerebral control and the 
side of language control may be inferred with some measure 
of certainty only in right handers, Among left handers, 
the controlling language centers seem to vary with handedness 
in a random fashion. 
These introductory remarks concerning the nature of 
laterality and cerebral dominance have been made in order 
to denote their relationship. The factors discussed are 
considered in evaluating items to be used in laterality 
tests and in drawing from them any implications concerning 
cerebral function 
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II. THE LITERATURE 
The work on laterality of function is primarily found, 
in the psychological literature and. is exceedingly replete. 
The most recent comprehensive summary of the literature 
is by Hildreth (1949-1950) who lists 250 articles after 
her very extensive paper. Downey’s bibliography in 1933 
includes 219 items. In additionthere are several earlier 
comprehensive resumes by D. K. Mohlman (1923).? Farsons 
(1924)j and Haefner (1929)• 
In an attempt to elucidate the implications of left 
laterality^ several investigators have directed their 
a.ttention to mental defectives. According to all previous 
studiesj the incidence of left handedness and mixed later¬ 
ality is higher by a factor of one and a half to four among 
mental defectives than in the general population. Data 
compiled by Burt (1937) are given in the following table: 
TABLE I 
11L" Handedness 
Regular Elementary Schools Special Schools 
Normal Backward Defective 
Boys 5.8# 9.6% 13.5$ 
Girls 3-7 6.0 10.3 
Average 4.8 7.8 1-1 o 9 
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Hildreth gives the following data in her review of 
the literature. Bollard (1911-12) found that 6.5$ of 
children in schools for the mentally retarded were left 
handed; 4.3$ of normals were left handed. Similarly, 
Gordon (1920) tested 4 .,620 mental defective children and 
found an 18.7$ incidence of left handedness, whereas among 
normal children of comparable age the incidence was 7*3$* 
Smith (1917)j using the questionnaire methods found 4„5$ 
of normal boys and girls to be left handed/ in contrasty 
11$ of mental retarded children were left handed. Wilson 
and Dolan (1932)* in an investigation employing children 
in special remedial classes found the per cent of dull 
left-handed children to be 6»37J in regular classes., 3»54. 
Furthermore, they found that the I.Q,0’s and mean classroom 
achievement of the dextrals to be slightly superior to 
that of the sinistrals. Mintz (1947) in his investigation 
of. ninety-seven mentally sub-normal boys, ages seven to 
seventeen with I.Q,.'s ranging from forty-seven to eighty, 
found 25$ left-handedness. 
However, these past studies among mental defectives 
have not involved, in general, the use of a laterality 
examination capable of sensitive indication of the nuance 
between the extremes of right and left handedness. Indeed, 
some of the past investigations involve merely the observation 
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of the writing hand as the sole criterion for handedness; 
others rely on the questionnaire method which is hardly 
suited for a mentally defective population because of the 
difficulty in communicating on an abstract level with them. 
More elaborate investigations on the general popula¬ 
tion show the distribution of handedness to follow a 
continuous bimodal curve, the lower or "left" mode contain- 
ing about 6% of the population. Any valid comparison of 
handedness between the general population and mental defec¬ 
tives would entail defining the distribution curve among 
mental defectives employing as fine a gradient as with the 
general population. The present study uses a finely graded 
test., "the Harris tests of Lateral. Dominance., " which will 
be briefly described subsequently. 
Not all past studies have taken into consideration 
the neurological status of the subjects. However., choice 
of the preferred side, whether with reference to hand,, foot 
or eye}is closely connected with neurological integrity. 
A person with an incapacitating neurological or mechanical 
unilateral defect may prefer the uninvolved limb or eye. 
It is taken for granted that mentally defective individuals 
with gross defects such as manifest paralyses of various 
types were excluded from previous studies. At any rate., 
no mention is made of this group. It was considered 
necessary in this study to investigate the neurological 
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status of those individuals with no observable defects of 
this type, in an effort to find out whether neurological 
manifestations of a more subtle type were responsible for 
the laterality picture derived by past studies with mental 
defectives. This factor seemed to be of particular impor¬ 
tance since the incidence of observable neurological 
anomalies of many kinds is enormously increased among men¬ 
tal defectives, especially in the severely retarded group. 
Indeed, Gordon (1920), Brain (¥ilson 1955)^ and 
Minz (19^7) in his investigation of the laterality of ninety- 
seven mentally defective boys, suggests that the higher 
incidence of left handedness among mental defectives is 
probably due to damage of the left cerebral hemisphere 
occuring before or during birth.. This injury would also 
presumably account for the mental retardation, 
III, SUBJECTS 
This study was conducted at the Sonoma State Hospital 
for Mental Defectives, Eldridge, California. The subjects 
selected were those males and females who had no obvious 
neuromuscular defects and who were presently going or had 
at some time gone to school. The patients were picked at 
random from those cottages which housed predominantly the 
school-age group. The following table gives the pertinent 
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information. 
TABLE II 
Males Females 
Number 65 46 
Age range (yrs.) 24.6 - 10.7 46.2 - 13,3 
Mean age (yrs,) 16.4 21.1 
I.Q. range 1—1 on
 
!
 
VO
 
o
v
 
83 - 27 
Mean I.Q. 57.11 60.77 
Mean mental age (yrs. ) 9.4 12.9 
No attempt was made at selecting subjects with specific 
diagnoses., although these were recorded, 
IV, TEST PROCEDURE 
The Harris test of Lateral Dominance was used. 
The tests can be used from age six up. Eleven main items 
are included. The first is a test of the knowledge of 
right and left. Items #2 to #7 inclusive are concerned with 
hand dominance. They involve (item #2) hand preferences 
in common everyday activities., such as throwing a ball., 
hammering a nail., using a scissors., etc.; (#3) 3 simultaneous 
i-c : !: •: „ r. ; 
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number writing test using both hands at the same time with 
vision blocked; (#4) a handwriting best; (#5) a tapping 
test; (#6) dealing cards. In these last three items' both 
hands were tested and the rating depended on a comparison 
of the skill and speed manifested by each hand. The 
seventh item in the hand dominance category involved strength 
of grip utilizing a dynamometer-*3. This item is optional 
and was not considered necessary for this study. Eye 
dominance is determined in items #8 and #9 for monocular and 
binocular vision, the former by means of a kaleidoscope, 
telescope, and sighting a rifle, the latter by means of 
the conventional paper cone and hole-in-card tests. Item 
#10, a stereoscopic test, and also optional,•was not used. 
Foot dominance is determined by kicking and stamping with 
each foot, again noting the difference in skill -- these 
two activities composed item #11. It ms #5 and #6 were 
used as supplementary tests only if hand dominance was still 
doubtful after items # 2, 3, and 4. Again, this as well 
as the scoring system in general, is described In Harris 1 
manual. In addition to the standardized items described, 
a hopping test was included to further elucidate foot 
dominance. 
The rating resulting from this battery of tests yields 
a finely graded scale In the three categories -- handedness. 
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eyedness, and footedness -~ ranging from strong right 
laterality, through moderate right, mixed laterality for 
any one category, moderate left, to strong left laterality. 
The hierarchy of the hand dominance items places items #2 
and 3 preeminently. 
The neurological status of the subjects was determined 
by a neurological examination and routine EEG. In addition, 
visual acuity was determined by the hospital ophthalmologist, 
EEG’s were available for only eighty-three of the 111 
subjects, although many had multiple EEG*3. A high percent¬ 
age of abnormal EEG’s was expected and the intention was to 
see if there evolved a.ny tendencies which might have some- • 
thing to do with lateral preference. 
The subjects were tested in their own cottage where 
it was felt they would be more at ease and cooperatively 
productive in the testing situation. After in most instances 
observing the subject at play or work during which any ob¬ 
vious neuromuscular signs could be seen, the patient was 
engaged in a brief conversation to bring out any speech 
abnormality if present. The vast majority of the patients 
enjoyed the informal interview and testing, and cooperated 
to the best of their ability. The tests were briefly des¬ 
cribed to the patients as a type of survey to see how the 
patients liked to do certain everyday tasks. They were 
assured, if they showed any hesitation, that this was not a 
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test in the usual sense., that it had nothing to do with the 
hospital or the length of their stay at the hospital, and 
that it would be an enjoyable experience. The neurological 
examination, a familiar experience for these patients., was 
performed first, followed by the laterality test proper, 
so that the knowledge of the laterality test results could 
not influence the interpretation of the neurological examin¬ 
ation. 
V. STATISTICAL TREATMENT 
Since the number of cases in the different groups vary,, 
all results have been converted to percentages. The comparis 
ous made in this paper have been checked for statistical 
significance by means of the Chi-square test. A difference 
is considered significant if the "p" value is below one 
per cent, doubtful if between one and ten per cent and not 
significant if over ten per cent. For calculation purposes 
the 'strong* and 'moderate' ratings were grouped together, 
thereby making only three rating categories, right, mixed, 
and left. This was done in order to facilitate the com¬ 
parison of the present findings among mental defectives 
with the figures quoted in past surveys. Since there are 
more boys than girls in the present study, the laterality 
figures are weighted towards the former. 
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VI, RESULTS 
The laterality examination results are shown In 
Table III, Percentage figures for total hand, eye, and. 
foot dominance are tabulated as well as the results for 
the individual test items. In addition, corresponding 
figures for unselected adults, nine year old unselected 
school children, and two groups of children with reading 
disability, nine to ten years and eleven years or older, 
are reproduced from Harris (1957). This table allows a 
visualization of any differences or similarities between 
the mental defectives and any of the four other groups, 
A. Hand Ratings 
A comparison of the total hand ratings of the mental 
defectives and the nine to ten year old school children 
with specific reading disabilities shows an interesting 
"insignificant" finding. The total hand rating differences 
between the mental defectives and the children with specific 
reading disabilities eleven years and up, the adults and 
the unselected nine year old school children are all at 
significant levels. Likewise, the results of item #2, 
simultaneous writing, show significant differences between 
the mental defectives and all three groups. The ’pT value 
for the nine to ten year olds with, specific reading dis¬ 
abilities Is in the doubtfully significant range for this 
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item (p < 0 .05/ ) . On the' other hand, item #2, hand 
preferences, is the least discriminating between these 
groups; all differences for this item were insignificant 
except that between the mental defectives and unselected 
adults (p < 0. 02 )„ 
It was hoped that some trend might be demonstrated 
in this study which would point to a significant similarity 
between the mental defectives and the children with specific 
reading disabilities. There is the possibility that chil¬ 
dren with specific reading disability are minimally brain 
damaged so that their defect is manifest in only a specific 
function, i.e., directional confusion in language, without 
other signs of a central nervous system defect by the 
available clinical tests, A similarity in laterality be¬ 
tween these two groups might lend support to this possibility. 
However, it would be possible for a substantial difference 
to exist in the total hand ratings and not be manifest in 
a study of this power. It would not be valid, therefore, 
to draw any conclusions from this isolated finding of ’no 
significance! in the comparison of the total hand ratings 
between the mental defectives and nine to ten year olds with 
reading disability. In addition, this particular result 
for total hand laterality Is a composite of the findings 
from several items which do not in themselves taken singly 
show any consistent trend. 
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B. "Mixed" Hand Ratings 
The Harris tests were designed to bring out directional 
confusion, which in terms of the test rating means a 
mixed or 'M' rating for any individual item or category. 
There were twenty-eight total hand 1M' ratings in the whole 
group of 111 subjects, split evenly between the boys and 
girls. Twenty-four of the 'M' ratings were due to an 'M' 
rating on item #3»(simultaneous writing test). As mentioned 
before, this item along with item #2 (preference in daily 
routine activities) were preeminent in the rating scheme. 
An 'M' rating in either one would strongly tend to make 
the total hand rating a mixed one3 Of the other four'M' 
ratings, again split evenly between the boys and girls, 
one was due to an 'M1 rating on item #2, two were due to 
a left rating on either item #2 or #3j and a right rating 
on the other. One was due to 'M' ratings on both items 
#2 s.nd j^3 • 
In order to better compare these ratings derived from 
the Harris tests with laterality figures from past studies 
among mental defectives, the twenty-eight *M' ratings were 
converted to right, mixed, and left on the basis of the 
score on items #2, 5, and 6. 'Moderate' ratings were grouped 
with their respective 'strong' right and left ratings. 
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Past studies with mental defectives were by and 
large tests of preference, not of performance per se, and 
certainly not of directional confusion for the indication 
of which item #3 was specifically designedo The twenty- 
eight ratings converted as outlined above give a valid 
indication of hand preference. The following table shows 
hand preference within the whole group and the sex subgroups. 
TABLE IV 
Boys Girls Total Estimates for general 
population 
R 66.15% 86.96# 74.77$ 
M 9*23 6,52 8.11 
L 24,62 6.52 17.12 5 - 10# 
Earlier in this paper it was noted that other investi¬ 
gators found one and a half to four times the incidence 
of left handedness among mental defectives as in the general 
population. The Harris ratings converted to show preference, 
specifically, corroborate these other findings. 
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C« Sex Differences 
An inspection of the figures in Table IV as well as 
the non-converted ratings discloses a. marked handedness 
difference between the mentally defective boys and girls. 
By the regular Harris rating, 4.38$ of the girls are left- 
handed (all strongly left handed), whereas among the boys 
18.46$ were left handed (13.84$ moderately left* and 4.62$ 
strongly left). This is a statistically significant diff¬ 
erence at less than the one per cent level. When the 'M' 
ratings are converted,, 2 4.62$ of the boys prefer their left 
hand as compared to the 6.52$ among the girls; the *p1 
value is less than 0.05. These figures do not agree with 
those of Gordon (1920) who in his work with mental defective 
found a higher incidence of left handedness among the 
girls. His sample, however, was a considerably larger one 
than the present one; 4,620 children in schools for the 
mentally retarded were tested, of which 18.7 per cent were 
left-handed. Sixteen and six-tenths per cent of the left 
handers were males, 20.7 per cent were females. 
D. Footedness and Eyedness 
Differences in foot laterality between the mental de¬ 
fectives and the other three groups are all at significant 
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levels. However, there are no significant differences 
in either total, monocular or binocular eye laterality. 
This laterality finding seems consistent with what has been 
said previously in this paper concerning the place of eyed- 
ness in the laterality hierarchy. Eyedness or preference 
for one eye is not under unilateral cerebral control and 
consequently does not share in the developmental implica¬ 
tions of laterality and cerebral dominance. These develop¬ 
mental considerations are responsible for evolution in 
the individual of definite laterality of hand function from 
the original probably ambivalent state giving rise to age 
group differences in handedness (Gresell, A. and .vnes, L.B., 
1947), as well as the establishment of definite unilateral 
cerebral dominance for the higher language functions. There 
is ample evidence that this, too, is not fully established 
until after childhood (Wilson). Therefore, we would expect 
eyedness to approximate a chance distribution and not nec¬ 
essarily exhibit an incidence difference during the grow¬ 
ing period when other functions of a unilateral nature are 
in a cha.nging, developing state. Likewise, although we 
might expect a difference in handedness incidence between 
a mentally defective population and the general population 
as a reflection of the difference of cerebral development 
and the relationship of unilateral control with higher 
cerebral function, we should not expect a similar difference 
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In eyedness. 
IV, NEUROLOGICAL FINDINGS 
Eighty-seven of a total of 110 neurological examina¬ 
tions were abnormal. In the majority of the cases the 
abnormality was due to either bilateral asynergia, as 
tested by the alternate finger apposition test., to at 
least a moderate degree of dysdiodochokinesis or to the 
inability to wink with either eye. In only three cases 
were there found unilateral peripheral signs of central 
nervous system pathology. Two had a facial weakness and 
one had slight but definitely unilateral neurological 
signs consisting of unilateral mass movements with winking 
and hand gripping in addition to an abnormal arm swing and 
gait. 
On the other hand, there were only twenty-five abnormal 
EEG!s out of the total of eighty-three individuals so tested. 
This figure of twenty-five refers only to those with defin¬ 
itely abnormal EEG signs; In addition., there were several 
with doubtful signs. Out of this twenty-five, only thirteen 
were definitely unilateral four involved an entire hemisphere, 
the rest showed abnormal activity distributed about the 
temporal, parietal, and occipital areas. One case with a 
unilaterally abnormal EEG also had abnormal peripheral signs 
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on the contralateral side. 
If the cases with unilaterally abnormal neurologicals 
and EEG' s are grouped together., we have a total of fifteen 
cases with definite unilateral central nervous system 
pathology out of a possible 111, the total sample population,, 
giving a percentage of 13.51* Only eight or 53»33$ of these 
fifteen prefer the hand on the side ipsilateral to the 
central nervous system injury. The following table gives 
the breakdown: 
TABLE V 
Side of CNS pathology R L L R L 
Preferential hand R R L mixed mixed 
Number of cases 5 3 q 3 1 15 total 
Of the four cases in this group which have 'M* hand ratings,, 
three prefer the hand contralateral to the central nervous 
system injury; only one case was truly of ambiguous handed¬ 
ness. If we add these three cases to the other three which 
have Harris ratings of handedness contralateral to the cen¬ 
tral nervous system pathology., we have a total of six. This 
s- 
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leaves us with an approximately chance distribution in 
the relationship between side of central nervous system 
pathology and side of hand preference. Evidently; the 
degree of central nervous system pathology in my cases; 
in thirteen of the fifteen cases evidenced only by EEG, 
is not severe enough to influence handedness. In addition,, 
I found no correlation between the thirteen cases of 
unilaterally abnormal EEG ! s and visual laterality. The mean 
number of cases involved in this segment of my study is 
small., and the use of a much larger group with unilaterally 
abnormal EEG’S; of more refined type than routine EEG’S; 
is needed before any generalization can be made. An 
additional problem is that there may be present unilateral 
cerebral damage which is significant in the determination 
of laterality but which is not manifested by ordinary 
neurological examination or by EEG; the EEG reflects active 
cell damage and not cell death. This is a limitation in a 
study employing only clinical means of ascertaining cerebral 
function, 
VIII. VISUAL ACUITY AND VISUAL DOMINANCE 
According to most studies there seems to be no 
direct relationship between eye laterality and visual acuity 
(Snyder; 1928; Coons and MathiaS; 1928). In many cases the 
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weaker eye is the preferred eye. However, Blake Cridar (1935) 
found that an eye with a muscular defect was rarely the 
sighting eye. 
Visual acuity was recorded for 103 subjects in the 
present study. It was unilaterally superior in only twenty- 
seven (26.21$) out of the 103; the left eye was superior in 
fourteen cases, the right eye in thirteen. Unilateral 
superiority of visual acuity coincided with monocular eye 
laterality in only nineteen (70.37$) of the twenty-seven 
cases. Only in one of these nineteen was the binocularly 
preferred eye different from the monocularly preferred eye. 
Eleven of the nineteen were right eyed with respect to both 
superiority in visual acuity and monocular laterality; eight 
were left eyed in both respects. Again,, the group is small 
but these figures for mental defectives seem to corroborate 
past studies on the unselected general population. 
IX. WINKING AND EYE DOMINANCE 
It was thought at the beginning of this work that, 
among those mental defectives not sufficiently coordinated to 
wink with either eye, unilateral winking when present at all 
might be a good indication of eye preference on the opposite 
side. Ninety-five cases .were tested for winking; twenty-three 
were able to wink with only one eye. Of these, only eighteen 
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(78o26^) winked with the non-preferred eye in monocular 
vision; three of the eighteen had opposite eye laterality 
for binocular vision. The five remaining subjects (21.74#) 
winked with the monocularly preferred eye and of these 
five one case had opposite eye laterality in binocular 
vision. It is concluded that winking when only unilaterally 
present among mental defectives is not a valid test for eye 
laterality. 
X. CONCLUSIONS 
(l) There are significant differences in 'total' 
hand laterality as determined by the Harris tests between 
mental defectives and the general adult and school age 
populations. Although the present group of mental defec¬ 
tives has a mean age of the late adolescent level., It Is 
not likely that their laterality would change significantly 
with age. Accordingly., the present findings are considered 
to be representative of a general mental defective popula¬ 
tion. The differences found are consistent with past in¬ 
vestigations. Although there are significant differences 
between the mental defectives and the adults and school 
age groups in the simultaneous writing test., this is not 
completely corroborated by hand preference in routine activ¬ 
ity^ indicating that the latter is not in itself sufficient 
to bring out more subtle laterality variance. 
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(2) There is an insignificant difference in 
•total' hand laterality between the mental defectives 
and one group of school children with reading disability, 
whose average mental age is approximately the same as the 
mental defectives. Although a finding of laterality 
similarity between these two groups might be helpful in 
elucidating mechanisms for special language disorders,, 
no definite conclusion can be drawn from a test of this 
power. A survey is needed employing larger numbers with 
closer control of chronologic and mental age. 
(3) There is a significant sex difference in 'total’ 
handedness with greater left handedness among the mentally 
defective boys. This ratio is found in the general popu¬ 
lation but is in contra-distinction to what has been demon¬ 
strated in previous studies with mental defectives. 
(4) There is no significant difference in ’total' 
eye laterality between mental defectives and the genera.1 
population, as well as with children with reading disabil¬ 
ity. This is shown to. be consistent with the nature of 
eyedness as a non-unilaterally controlled cerebral func¬ 
tion. 
(5) As in the general popula.tion, there is no 
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relationship among mental defectives between eye later¬ 
ality and visual acuity. Winking when only unilaterally 
present among mental defectives is not a valid test for 
eye laterality in the opposite eye. 
(6) No correlation was found between handedness or 
eyedness and signs of unilateral central nervous system 
dysfunction as determined by neurological examination and 
routine EEG. Again, the number of involved cases is too 
small and the neurological methods too gross for further 
generalization. Whether or not the increased incidence 
of left handedness among mental defectives is due to 
left sided cerebral injury which also produces the mental 
deficiency is still problematical. The present study, 
however, shows no trend in this direction. 
XI. SUMMARY 
Cerebral dominance and laterality of function have 
been defined, and the relative importance of handedness, 
eyedness and footedness in laterality testing has been 
discussed. Eye preference is the least informative in 
indicating cerebral dominance. Consequently, a test 
for eye preference is probably of little worth in investi¬ 
gations of laterality of function which purport to describe 
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cerebral dominance in the various language disorders. 
Handedness, however, is the significant item in laterality 
testing and should be determined by observation of pre¬ 
ference and performance in activities demanding finely 
coordinated movement of the fingers. The greater the 
participation of anatomical parts approaching the axial 
neural distribution, the less informative the activity is 
in defining the side or degree of dominance. Actual per¬ 
formance of the activity rather than the questionnaire 
method is necessary to adequately objectify and quanti¬ 
tate the laterality findings. Although the significance 
of degrees of facile performance, i.e., strong or moderate 
right handedness, is not at all clear in terms of cerebral 
mechanisms, a suitable quantification defines the border¬ 
line cases of lateral performance. It may be fruitful 
to investigate these particular cases in studying the 
relative severity of aphasia after injury. Certainly, 
quantification is necessary in studying mental defectives 
or children, groups in which accurate assessment is best 
accomplished by means of actual performance and in which 
maturational factors and developmental changes are im¬ 
portant . 
The significance of the Harris' simultaneous writing 
item in the handedness test is also not clear in terms of 
cerebral dominance. This type of test is based on the 
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concept of "interference" of some kind between the minor 
motor area controlling the non-preferred hand and the 
major motor area. Although this hypothesis has not been 
clearly defined it seems to be of some clinical utility. 
Empirically, Harris and Van Riper,, using a similar test, 
have been able to demonstrate a significant difference 
between groups of normal children and those with specific 
language disorders. In this connection it would be of 
interest to test for simultaneous writing among children 
and adults after the development of aphasias. Serial 
testing by simultaneous writing of aphasic children as 
they develop the contralateral motor and language areas 
might be of considerable value in documenting and comparing 
the relative facility and completeness of changing cere¬ 
bral dominance. The difficulty presented by learning 
after repeated testing might be obviated by devising sev¬ 
eral closely correlated tests involving simultaneous 
writing of different types of symbols. 
Rootedness, although of less importance than handed¬ 
ness, should be retained as an essential item in laterality 
testing. However, more refined tests than kicking or 
hopping or the gross kind of stamping required in the 
Harris Tests should be devised. Activities involving fine 
toe motion such as rapid flexion and extension, picking 
up or manipulating objects, are suggested as possible means 
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of more accurate and meaningful quantification and diff¬ 
erentiation in preference and performance. Simultaneous 
performance by the feet of a suitable activity might be 
profitably studied in conjunction with similar testing 
of the hands as described above in the various language 
pathology states. 
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